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n Africa, where heterosexual transmission accounts for the greatest proportion of HIV infection, many studies have shown high levels of HIV infection among people defined as prostitutes. 1 2 In the absence of other known risky behaviours patterns, female prostitutes constitute the most important identified ''core group'' 3 for HIV transmission in African countries. Theirs clients, a hard to reach population, may constitute another core group for HIV transmission 4 : they have unprotected sexual contact with both prostitutes and women from the general population and so have a potential to spread HIV infection beyond the high risk groups. They constitute a so called ''bridge population. '' In Senegal, HIV prevalence in the general population is described to be still ''low'': In 2002, according to the surveillance system, the median HIV prevalence among women attending care clinics at 11 sites was 1.1%. 5 For female prostitutes, however, the prevalence outside Dakar, the capital, was estimated to be 21.3%, with the highest in Ziguinchor (28.5%) in the south and Kaolack (28.0%) in the centre of the country. In Dakar, the prevalence in female prostitutes was estimated to be 19.4%. HIV prevalence in male clients of prostitutes in Senegal is unknown; nevertheless, prevalence of HIV in males attending STD clinics is estimated to be around 5%. Data on HIV and AIDS in Senegal indicate that women are at increasing risk for HIV: the proportion of women among patients hospitalised for AIDS increased over the years, rising from 20% in 1986 to 45% in 1998. 6 Models have been proposed suggesting that the spread of HIV/AIDS is mainly the result of the sexual interaction between a core group of female prostitutes and young unmarried males 7 and that an epidemic among prostitutes precedes the spread of HIV in the general population, 8 after saturation of ''high risk'' behaviour groups. 9 This second epidemic is dependent on the patterns of sexual mixing and bridging among groups.
Thus, in order to investigate this further, a study was undertaken among clients of prostitutes in seven brothels in Dakar, which aimed to explore the extent to which these male clients of prostitutes may act as a bridge and contribute to the spread of HIV to the general population.
Some aspects of prostitution in Senegal
In Senegal, prostitution (the exchange of sexual services for money or material goods) exists predominantly in urban centres. Prostitutes are generally well defined groups of women whose primary occupation is the sale of sex for money.
Prostitution has been legal in Senegal since 1970. The law makes it compulsory for any female prostitute older than 21 years to enrol in a health service. After enrolment, a health record is given to the woman and a medical follow up is conducted in specialised centres located in major cities. Free condoms are provided beginning at the first visit and are renewed monthly.
MATERIALS AND METHODS
A sexual behaviour HIV prevalence survey was carried out in seven brothels in Dakar among clients of female prostitutes. Brothels in Dakar are, roughly speaking, a group of one or two storey houses rudimentarily forming a compound, to which men come to buy sexual services from female prostitutes.
In order to obtain a representative sample of male clients of brothel prostitutes, a venue based probability survey method developed by the Centers for Disease Control and Prevention (CDC), combining outreach techniques with standard methods of survey sampling, was adopted. 10 Brothels were randomly assigned to time slots and all clients entering the brothels during the time slots were solicited to participate in the study.
An inventory of the brothels in Dakar was established for the purpose of the study. From an initial listing and making repeat visits in the neighbourhoods of Dakar, a final list of seven brothels in five different neighbourhoods came up, with four brothels located in the two more densely populated neighbourhoods.
In brothels, interviews took place in the yards within the compounds, from 7 pm (opening hour) until the end of the activities. Clients were recruited outside the prostitutes' rooms after the encounter. They were informed of the study purpose and the dispositions for strict confidentiality.
Saliva sample collection and testing were performed using a kit from Saliva Diagnostics Systems (Medford, NY, USA), which contains a general purpose saliva collection device and a test strip for the detection of antibodies to HIV types 1 and 2.
11
Clients were classified in three groups according to their potential to form a bridge between prostitutes and women of the general population: (1) those reporting sex with steady partners and casual encounters and unprotected sexual relations with brothel prostitutes, (2) an intermediate category of men reporting steady partners and casual encounters but regular use of condoms with prostitutes, and (3) the remaining clients who reported sex only with prostitutes. These three groups were categorised respectively as bridge, potential bridge, and non-bridge.
Descriptive and inferential statistical analyses were performed with SPSS 10 and odds ratios were estimated with 95% confidence intervals. Demographics and sex behaviour were compared between the three categories of clients. Logistic regression was used to explore the relations between significant predictors to bridge formation. All p values reported are two sided and values were considered significant if p ,0.05.
RESULTS
From the 1450 men entering the brothels during fieldwork, 1140 (79%) consented to answer the questions. Saliva samples for testing were obtained from 1083 (95%) of the 1140 but 12 tests were invalidated. This analysis concerns sex behaviour of 1075 clients.
Among the 50.9% of clients who reported steady partners and casual encounters, 27.8% constituted the bridge population and 72.2% constituted the potential bridge. The remaining 49.1% clients formed the non-bridge population. Demographic characteristics and sexual behaviour of the three groups are compared in table 1. Clients in the bridge population changed brothels more often, had a higher frequency of sexual contacts with prostitutes, a higher rate of prostitute change, and reported more sexually transmitted infections (STI) during the previous 6 months. Additionally, clients in the non-bridge population mostly had no formal education. The three groups did not differ significantly on HIV status.
Using logistic regression analysis (table 2) clients classified as bridge and those classified as potential bridge differed essentially on frequency of brothel frequentation and rate of prostitute change. Between bridge and non-bridge clients, differences were observed on brothel frequentation but also on use of condoms with prostitutes. The contribution of nonbridge clients for spread of HIV into the general population theoretically would be minor as long as they have no steady or occasional partners. Report of STI during the previous 6 months was a significant predictor of bridging behaviour.
DISCUSSION
This study draws attention to the potential role of clients of brothel prostitutes as a bridge in the transmission of HIV/ AIDS beyond high risk groups. Although HIV rates in Senegal are comparatively lower than in other sub-Saharan African countries, the increasing proportion of women among AIDS patients, as recently observed, highlights the expansion of the HIV infection from core groups to the general population. Likewise, Lowndes et al reported that unprotected sex with male clients of female prostitutes could account for most of the estimated yearly numbers of HIV infections in Benin among Cotonou women. 12 The analysis of clients' sexual behaviour is consistent with the hypothesis of bridge formation between prostitutes and women from the general population. Data in this study indicate that HIV seroprevalence in these males, particularly among older clients, is higher than in the general population. Reports of condom use with prostitutes are not negligible but rather inconsistent. In data from this study published elsewhere 13 condom use was reported to be much lower with steady and occasional partners. The whole analysis suggests that male clients of female prostitutes, acting as a core group and as a bridge, may have an important role in the transmission of HIV/AIDS in Senegal, and that steady and occasional partners of clients are at increasing risk for HIV infection. In addition, differential reports of STIs between bridge and non-bridge clients provide evidence that prostitution is a potential risk factor for STIs and consequently to HIV infection.
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